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Background: Under normal physiological condition, negative charges on the surface 
of platelets and vascular endothelial cells prevent the circulating platelets to adhere to 
the blood vessel. It has been shown that the intimae of blood vessel has negative 
transvascular electric potential (TVEP) with respect to the adventitia. When a vascular 
injury happens, the injury short-circuits the TVEP and induces an electric field (EF) 
that is originated from the injured site. Previous results from this laboratory has 
demonstrated that this injury-induced EF facilaciates the platelet aggregation at the 
injury site. Therefore we infer that positively charged material might promote platelet 
aggregation. 
Objective: Using electrophysiological and intravital imaging techniques to 
illustrate whether the positively charged material can promote platelet aggregation in 
mesenteric blood vessels of KM mice. 
Results: 
1. We verified the existence of the TVEP, which was -2.81 ± 0.09 mV for small 
mesenteric arteries, -3.08 ± 0.10 mV for the veins and 0.37 ± 0.06 mV at the injury 
site. 
2. Positively charged quaternary ammonium salt solution could stop the blood 
flow: the longer the carbon chain（the stronger of the hydrophobicity）of quaternary 
ammonium salt, the larger the area of platelet aggregation. 
3. Positively charged quaternary ammonium salt solution could reduce the 
bleeding time of the tail: the longer the carbon chain of quaternary ammonium salt, 
the shorter the bleeding time of the tail. 
4. Positively charged quaternary ammonium salt solution increased the electric 
















ammonium salt, the more increase in the electric potential in the intimae of the blood 
vessels. 
5. Positively charged quaternary ammonium salt solution decreased the TVEP: 
the longer the carbon chain of quaternary ammonium salt, the more significant 
decrease in the electric potential in the intimae of the blood vessels. 
Conclusion: 
The above results implied that positively charged material could promote platelet 
aggregation and reduce the bleeding time by decreasing the TVEP and increasing 
electric potential in the intimae of the blood vessels. 
























缩略语 英文全称 中文含义 
PD Potential difference 电势差 
EF Electric field 电场 
EEF Endogenous electric fields 内源性电场 
DC Direct current 直流电 
DC EF direct current electrical field 直流电场 
TEP Transepithelial potential difference 跨上皮电势 
TVEP Transvascular electric potential 跨血管壁电势差 
EAEF External applied electric field 外加电场 
IIEF Injury-induced electric field 损伤电场 
vWF von willebrand factor 血管性假血友病因子 
GP glycoprotein 糖蛋白 
TXA2 thromboxane A2 血栓烷 A2 
P2Y receptors purinergic G protein-coupled receptors G 蛋白偶联嘌呤受体 
5-HT 5-hydroxytryptamine 五羟色胺 
PAF platelet activating factor 血小板活化因子 
OCS open canalicular system 开放管道系统 
DTS dens tubular system 致密管道系统 
ATP adenosine triphosphate 三磷酸腺苷 
ADP Adenosine diphosphate 二磷酸腺苷 
VEC vascular endothelial cell 血管内皮细胞 
ET endothelin 内皮素 
PGI2 prostacyclin 前列环素 
PF3 platelet factor3 血小板第 3 因子 
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图 1.1 生理性止血过程 
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